We present quasi-simultaneous radio and X-ray observations of the black hole X-ray binary GRS 1739-278 of its 2015-2016 mini-outbursts, i.e. between 2015 June 10 and 2016 October 31, with the X-ray-to-radio time interval being less than one day. The monitor champaign was run by Swift in the X-rays and by JVLA in the radio (at both 5 GHz and 8 GHz). We find the brightest radio emission is actually achieved during the soft sate, where radio spectrum is unexpectedly flat with a spectral index α ≈ −0.2 (flux F ν ∝ ν α ). For the radio emission in hard state, we also find a large diversity in the spectral index, i.e. a majority of radio spectra are optically thick with −0.5 < α < 0.5, while a few are optically thin with α < −1. We also investigate the correlation between the luminosities in radio (monochromatic at 5 GHz, L R ) and 1-10 keV X-rays (L X ) during the hard state. We find this source does not follow the standard correlation whose p ≈ 0.6 (in the form of L R ∝ L p X ), but instead belongs to the "outlier" category that may follow a hybrid correlation. For more than orders of magnitude variation in the X-ray luminosity this source exhibits a flat correlation with p ≈ 0.16. Both the slope and the corresponding luminosity range agree well with those in H1743-322, the prototype of the hybrid correlation.
INTRODUCTION
A majority of the stellar-mass black hole (BH) X-ray binaries (BHBs) are transients. After a long period of being in quiescence, they occasionally undergo outbursts, during which they can be classified into two dominant states according to their spectral and timing properties (Zdziarski & Gierliński 2004; Remillard & McClintock 2006; Done et al. 2007; Belloni 2010) . One is the soft state, in which the X-ray spectrum is dominated by thermal component from cold accretion disc (Shakura & Sunyaev 1973) , and is supplemented by a weak power-law tail with photon index Γ > 2.1 (X-ray spectrum defined as F ν ∝ ν 1−Γ ) hard X-rays. The other is the hard state, in which the X-ray spectrum is dominated by emission from the Compton scattering within hot accretion flows, while the thermal emission becomes much weaker. Observationally, the Comptonized emission is shown as a Γ ≈ 1.4-1.8 power-law emission which has an exponential high-energy cutoff at around ∼100 keV (Zdziarski et al. 1998) . Additionally when the thermal and non-thermal emissions are of comparable significance, it is defined as the intermediate state. It is further divided into hard intermediate and soft intermediate states.
BHBs in their hard state are ubiquitous with compact radio emission, originate from highly-collimated relativistic Corresponding author: Zhen Yan, Zhongzu Wu, Fu-Guo Xie jet (see Fender et al. 2004 , and for a review Fender & Gallo 2014) . A fundamental tool in investigating the diskjet connection is to probe the correlation between radio (monochromatic, at e.g. 5 GHz, L R = νL ν ) and X-ray (integrated in e.g. the 1-10 keV band, L X = L ν dν) luminosities based on their quasi-simultaneous measurements in hard state (Corbel et al. 2000 (Corbel et al. , 2003 Gallo et al. 2003 Gallo et al. , 2012 Gallo et al. , 2014 Plotkin et al. 2017; Islam & Zdziarski 2018, hereafter RX correlation) , where it it found that they follow a tight non-linear correlation L R ∝ L p X with the slope index p ≈ 0.6 ± 0.1 (Corbel et al. 2003 , standard correlation hereafter, see the black dashed curve in Figure 3 ). With BH mass M BH as a new factor, this correlation was later extended to include low-luminosity active galactic nuclei (AGNs) also, and it is renamed the fundamental plane (FP, in logarithmic space) of BH activity (e.g., Merloni et al. 2003; Falcke et al. 2004; Wang et al. 2006; Panessa et al. 2007; Li et al. 2008; Gültekin et al. 2009 Gültekin et al. , 2019 Qian et al. 2018; Li & Gu 2018) . With an emphasis on the slope p instead of the dependence on M BH , below we will still adopt the RX correlation for simplicity.
Since its discovery, the empirical standard RX correlation is broadly established among a majority of sources. However, different correlation slope p is reported in some specified systems, e.g. the radio-loud AGNs (Wang et al. 2006; Panessa et al. 2007; Li et al. 2008) , the narrow-line Seyfert 1 galaxies (e.g., Yao et al. 2018) , and the faint/quiescent AGNs (Yuan et al. 2009b; Xie & Yuan 2017 , but see Mezcua et al. 2018 ). 1 Even within its typical dynamical range, sources with clear deviations to the standard RX correlation are observed in both BHBs (so called "outliers" for BHBs, e.g., Corbel et al. 2004; Coriat et al. 2011; Jonker et al. 2012; Brocksopp et al. 2013) and AGNs (e.g., Bell et al. 2011; King et al. 2013; . As demonstrated in the prototype BHB H1743-322 (Coriat et al. 2011 ) and low-luminosity AGN NGC 7213 (Bell et al. 2011; , these outliers likely follow a hybrid correlation, i.e. a steep p ≈ 1.3-1.4 at the bright L X regime and p ∼ 0 at moderate L X regime. Additional hint on the recover to the standard correlation is also observed in H1743-322 when it is low in L X . We note that the existence of a new correlation track is also confirmed from statistics, i.e. through the datacluster analysis method Gallo et al. (2012) find from a sample of 18 BHBs that there exist a new p ≈ 0.98 correlation at the bright L X > 10 36 erg s −1 regime, cf. the blue dot-dashed curve in Figure 3 .
Physically, the standard RX correlation provides evidence for a tight physical coupling between the hot X-ray emitting source (usually a hot accretion flow), and the radio source (usually a jet), i.e. it can be understood under the coupled accretion-jet models, where the jet component is assumed to be scale-invariant (e.g., Heinz & Sunyaev 2003; Merloni et al. 2003; Heinz 2004; Yuan & Cui 2005; . The physics behind the hybrid RX correlation, on the other hand, remains unclear. One promising solution is to attribute the change in the correlation slope p to the change in the hot accretion mode (rather than that in jet physics. See ; for the p ≈ 1.3-1.4 branch see also Meyer-Hofmeister & Meyer 2014; Cao et al. 2014; Qiao & Liu 2015) . In this model, the hybrid sources have lower viscosity parameter α v , whose value determines the critical accretion rate (and luminosity) of each accretion mode. Combined with radiative efficiency changes among different accretion modes (Xie & Yuan 2012) , this model naturally explains the hybrid RX correlation.
In this work we focus on the X-ray transient GRS 1739-278. With a distance of 6-8.5 kpc (Greiner et al. 1996; Yan & Yu 2017b) and an inclination of i ≈ 32.5 • (Miller et al. 2015) , this source was discovered in 1996 by SIGMA gamma-ray telescope on board the Granat satellite (Vargas et al. 1997) . It is classified as a BH candidate based on the similarities in spectral and timing properties to other BH transients, as well as the detection of a strong quasi-periodic oscillation (QPO) in the intermediate state (Borozdin & Trudolyubov 2000) . Eighteen years later, in 2014 GRS 1739-278 underwent a new outburst (Krimm et al. 2014 ), whose duration is more than one year. The peak X-ray luminosity of the main outburst reaches as high as 5 × 10 38 erg s −1 (Yan & Yu 2017b; Wang et al. 2018 ). Thanks to the monitoring of Swift, a series of mini-outbursts has been discovered after the bright 2014 main outburst (Yan & Yu 2017a,b) . Interestingly state transitions have been detected in the first two mini-outbursts, and the much-fainter soft state in mini-outbursts likely follows the same tight L bol ∝ T 4 in (T in is the inner temperature of the cold disk) relationship as determined by that in the main outburst (Yan & Yu 2017b) .
This work focuses on the disk-jet coupling of GRS 1739-278 by investigating the RX correlation during the hard state of its 2015-2016 mini-outbursts. In Section 2 we report the data analysis of these mini-outbursts, while in Section 3 we compile these data and investigate the radio properties. We find this source follows a flat RX correlation, for more than two orders of magnitude in the variation of X-ray luminosity. A discussion with a brief summary is given in Section 4. Throughout this work, without specification the distance and BH mass of GRS 1739-278 are fixed to d = 7.5 kpc and M BH = 8 M , respectively, when luminosity or Eddington ratio are involved.
2. OBSERVATION AND DATA REDUCTION After a main outburst in 2014, GRS 1739−278 underwent a series of mini-outbursts. These mini-outbursts have been monitored with a moderate cadence by Swift (Yan & Yu 2017a,b; Parikh et al. 2018) . It is also covered by the Karl G. Jansky Very Large Array (JVLA) at 32 epochs (see Sec. 3.1 later). Since we are mostly interested in the RX correlation, we only consider quasi-simultaneous observations, i.e. the X-ray-to-radio time interval is required to be less than one day.
With the quasi-simultanetity requirement, we only have 25 pairs of observations, which are listed in detail in Table 1 . In this table, we show the details of all these observations, where for the radio part we include the observation date (the modified Julian date, MJD) and fluxes at two wavelengths and for the X-ray part the Swift observation ID, the observation date, the exposure time, and the X-ray flux.
Swift/XRT Observation and Spectral Analysis
We follow the standard procedure for the data reduction and analysis in X-rays (Swift/XRT), and the details can be found in Yan & Yu (2017b) . Below we provide a brief description on the spectral modeling.
The X-ray spectrum is modeled by absorbed power-law, with additionally the thermal component from cold disk, i.e. tbabs*(powerlaw+diskbb) in XSPEC notation. The hydrogen column density N H of the absorption in soft X-rays is constrained to be ∼ 2.5 × 10 22 cm −2 , which is in good agreement with individual measurements by XMM-Newton and NuSTAR (Miller et al. 2015; Fürst et al. 2016) . The spectral state is of crucial importance for our investigation. For this, we follow Belloni (2010) to define the hard state if the emission is dominated by a power-law component whose photon index is also less than 2.1, the soft state as the flux contribution from disk component being larger than 80 per cent, and the in-between spectra are in the intermediate state (see also Yan & Yu 2017a) . We then calculate the 1-10 keV X-ray flux from the spectral fitting by the model cflux. The results are listed in Table 1 , and are shown in the top panel of Figure 1 . Clearly at least five mini-outbursts are captured by Swift/XRT, among which the first two have monitoring coverage in both the rise and decay phases. The dynamical range in X-rays is almost three orders of magnitude, between ∼ 4 × 10 −12 erg s −1 cm −2 and ∼ 2 × 10 −9 erg s −1 cm −2 . Even for the hard state only, the dynamical range in X-rays is still more than two orders of magnitude.
JVLA Radio Observation and Data Reduction
Radio observations of GRS 1739-278 were obtained by JVLA (Project code VLA/SB4161 and SH0281, PI: S. Corbel) between 2015 June 10 and 2016 October 31, with a total of 32 epochs. The typical time interval between two neighboring radio epochs is ≈2.5 days (cf. Table 1 and Figure 1 ). It is observed simultaneously at two frequencies, one centered at 7.45 GHz (S band), and the other centered at either 5.26 GHz (C band, 2015 Jun. 10 -2015 3) or 4.70 GHz (C band, 2016 (C band, Sep. 25 2016 (C band, -2016 Oct. 31). The on-source exposure time varies between 18 and 80 minutes. Most of the JVLA observations are in A configuration, with a typical spatial resolution (full-widthhalf-maximum, FWHM) 900 mas × 350 mas at 5 GHz and 650 mas × 250 mas at 7.45 GHz (mas is milli-arcsecond. See Figure 2 ).
The calibration was performed using the standard JVLA pipeline of the Common Astronomy Software Application v5.4.1 (CASA, McMullin et al. 2007) . After calibration, the data of target sources is split and exported out (in fits format), which will be processed (including the imaging) in Difmap software (Shepherd et al. 1994) . Depending on exposure time and wavelength, we achieved a 1σ rms sensitivities ranging from ≈ 6 µJy beam −1 to ≈ 50 µJy beam −1 , see Table 1 . Finally, the flux density at each epoch is derived by fitting a point source in the image plane using the task MODELFIT, and the results are summarized in Table 1 . We note that for the 5.26 GHz observation on 2015 Sep. 22, the whole calibrated data is flagged out after the pipeline reduction, and is thus not considered in our data analysis.
3. RESULTS The X-ray lightcurve of GRS 1739-278 is shown in the top panel of Figure 1 , where state transitions are observed in the first two mini-outbursts. The X-ray properties are analyzed and discussed in detail in Yan & Yu (2017b) . Below we focus on the radio observations and the disk-jet coupling.
Image and Spectral Properties in Radio
For almost all the radio observations we analyze, GRS 1739-278 remains compact. For illustrative purpose we show in Figure 2 the image at 5.26 GHz (top panels) and 7.45 GHz (bottom panels) in three different states, i.e. hard state on 2015 Jun. 10 (MJD 57183, left panels), intermediate state on 2015 Jun. 16 (MJD 57189, middle panels) and soft state on 2015 Jun. 21 (MJD 57194, right panels). In all the plots, the central position is fixed at R. A. = 17h42m40.030s and Dec. = -27 • 44 52.699 , which is determined by VLA observations (in C configuration) of its 1996 outburst (Durouchoux et al. 1996) . We do not observe any offset in the position (neither in R.A. nor Dec.) in any spectral states, even in the intermediate and soft states where episodic ejections with superluminal motions are commonly observed (for superluminal ejections, see e.g., Mirabel & Rodriguez 1994; Hjellming & Rupen 1995; Fender et al. 1999; Russell et al. 2019) . Besides, we find that the radio location of GRS 1739-278, determined by the JVLA observations in A configuration, whose spatial resolution is higher than that in C configuration, systematically shifts by 78.5 mas in R. A. and -313.9 mas in Dec., i.e. the more accurate position of GRS 1739-278, as determined by JVLA on 2015 Jun. 21 (brightest in radio), is R. A. = 17h42m40.022s and Dec. = -27 • 44 52.981 .
The middle and bottom panels of Figure 1 show respectively the radio light curve and the radio spectral index α (defined as F ν ∝ ν α , where F ν is the flux at frequency ν). For all the 32 epochs of radio observations, there is only one epoch, i.e. on 2015 Jun. 21 (MJD 57194), that the system is in the soft state. Rather surprisingly, in this soft state the systems reaches maximal radio flux. Besides, the radio emission is spatially compact and the spectrum is flat with α ≈ −0.2. All these results are against common consensus that during the soft state the jet will be quenched by orders of magnitude in flux (see e.g. Russell et al. 2019 for the latest work and Fender et al. 2004 for a summary). Even if it is the residual radio emission by episodic ejected medium during state transitions, the radio spectrum is also expected to be steep with α < −1 (for reviews see Fender et al. 2004; Yuan et al. 2009a ). On the other hand, we likely observe an un-finished jet quenching process within 5 days in GRS 1739-278, i.e. the radio flux reduces by a factor of ∼ 12 at 5 GHz and ∼ 18 at 8 GHz during the intermediate state, from MJD 57242 to MJD 57247 (i.e. transit from hard to soft state), while the X-ray flux increases by a factor of ∼ 3. Meanwhile, the radio spectrum also transit from optically thick (with α ≈ −0.25) to optically thin (with α ≈ −1.1). A similar phenomena has been observed in the mini-outbursts of another BH transient MAXI J1535-571 (Parikh et al. 2019) .
Consistent with other BHBs, the radio spectrum of hard state in GRS 1739-278 is typically flat, with −0.5 < α < 0.5. However, there are several hard-state epochs that may have steep radio spectrum, i.e. on 2015 Jun. 10 (MJD 57183, see also the left panels in Figure 2 for radio images) and on 2016 Sep. 30 (MJD 57661). The physical reason for such change is not clear to us, possibly they are the episodic ejections in hard state (Yuan et al. 2009a ).
Radio/X-ray Correlation in Hard State
We now investigate the relationship between luminosities in 5 GHz radio and 1-10 keV X-rays for GRS 1739-278. Here only observations in hard state are considered, and the result is shown in Figure 3 . In this plot, the 2015-2016 minioutbursts are shown by red squares, where optically-thick (−0.5 < α < 0.5) and optically-thin (α < −0.5) data points are shown respectively in filled and open symbols. For comparison, we also shown the RX correlations of other BHBs in their hard states, where the data are taken from the latest compilation of Bahramian et al. (2018) . 2 The standard p ≈ 0.61 correlation ) is shown by the black dashed curve, and the p ≈ 1.3 correlation (Coriat et al. 2011 ) is shown by the blue dot-dashed curve. We find that for GRS 1739-278, there is no clear difference between optical-thick jets and optical-thin ones. Besides, the radio flux varies with a rather large scatter at a given X-ray luminosity, with a possible weak hint on the existence of two tracks, one is systematically fainter than the other by a factor of ∼ 4 at given X-ray luminosity. However, the evidence is weak and we omit this separation. Apart of the large scatters, the radio/X-ray relationship in GRS 1739-278 shows a clear deviation to the standard one. We run a linear fit between log L R and log L X for all the observational data points in hard state (including both optical-thick ones and optical-thin ones) and the result is
i.e. this source exhibits a rather flat RX correlation for range of more than two orders of magnitude in X-ray luminosity. Interestingly, H1743-322 also follow a flat correlation in this X-ray luminosity regime (transition regime in their notation), and the dynamical range in X-ray luminosity of this flat correlation branch is also similar to our results, cf. Coriat et al. (2011) .
SUMMARY AND DISCUSSIONS 4.1. Summary
In this work, we analyzed the 32-epoch JVLA radio observations of the 2015-2016 mini-outbursts of GRS 1739-278. The JVLA monitoring campaign has simultaneous detections at 5 GHz and 8 GHz, and is run from 2015 Jun. 10 till 2016 Oct. 31. Among the 32 epochs, 25 epochs have quasi-simultaneous X-ray observations by Swift/XRT within one day (see Table 1 for exact radio-to-X-ray time interval of each pair). The position of GRS 1739-278 constrained by our JVLA observation in A configuration is R. A. = 17h42m40.022s and Dec. = -27 • 44 52.981 .
The main results of this work can be summarized as follows,
• The radio image of GRS 1739-278 remains compact in all our observations, whichever state it is and whatever spectral properties it have in radio band. Different to other systems (e.g., Mirabel & Rodriguez 1994; Fender et al. 1999; Russell et al. 2019) , no superluminal motion is observed in this source, even during the intermediate or soft states.
• A majority of observations in hard state show a flat radio spectrum, consistent with previous findings (Fender et al. , 2009 . But occasionally the radio spectrum becomes steep, and the spectral index can be as low as α ∼ −1. The physical reason for such spectral change remains unclear, possible due to episodic ejections in hard state (Yuan et al. 2009a ).
• The jet quenching process is possibly caught during the intermediate state around MJD 57245, which represents an ongoing stage of hard-to-soft transition. On the other hand, we also spot a flat (α ≈ −0.2) radio emission in soft state, which turn out to be the brightest among all the 32 observations.
• For the radio/X-ray correlation during the hard state, there is no clear difference between optical-thin jets and optical-thick ones. Moreover, for more than two orders of magnitude in the variation of X-ray luminosity, GRS 1739-278 follows a flat correlation with p ≈ 0.16 ± 0.09. Both the correlation slope and the X-ray luminosity regime agree well with the hybrid-RX prototype H1743-322 (Coriat et al. 2011) , although neither the p ≈ 1.3 correlation branch at the bright L X part nor the recover to the standard correlation brach at the faint L X part are observed in this source. Coordinated monitoring campaign in radio and X-rays is in demand to examine the connection (and possibly the difference) between these two sources.
Radio Emission in Soft State
Among all the 32 radio observations, only on one date (2015 Jun. 21) the system is in the soft state. Interestingly, on this date it reaches highest flux in radio, and the spectrum is flat (α = −0.2).
Although it is rare among other BHBs, we note that such radio detection in soft state is not rare in this source. The 1996 outburst of GRS 1739-278 is observed by RXTE/ASM and VLA (at 5 GHz, Hjellming 1997), where bright radio emission with fluxes varying between 0.6 mJy and 10 mJy is detected between MJD 50166 and MJD 50338. Although the spectral information in X-rays lacks, the hardness ratio (defined as count ratio of hard X-rays to soft X-rays) measurement in X-rays suggests that these observations (over 170 days) are in the soft state.
We note that there are at least two key differences for the radio emission in soft state among the 2015-2016 minioutbursts and the 1996 outburst. First is the duration. The soft-state radio emission of 1996 outburst lasts more than 170 days, while those of 2015-2016 mini-outbursts are fairly brief, cf. Figure 1 . Second is the spectral index. The radio emission of 1996 outburst is optically-thin with α < −0.5 (Hjellming 1997) , while that of 2015-2016 mini-outbursts is optically-thick with α ≈ −0.2 (cf. Figure 1) .
Theoretical Interpretation of Radio/X-ray Correlation
The physical reason for the hybrid RX correlation, as well as its connection to the standard one, remain poorly understood. Several scenarios have been proposed in literature. For example, Islam & Zdziarski (2018) analyzed the evolution of H1743-322 and found that the different branches in the hybrid RX correlation relate to the evolutionary phase of the outburst, i.e. the p ≈ 1.3 branch is achieved during the rise phase, while the p ∼ 0 branch is established during the decline phase. However, in GRS 1739-278 there is no evident difference among the rise and decline phases. Espinasse & Fender (2018) took another approach. They separated the radio-loud sources from the radio-quiet ones based on their RX correlations (i.e. radio-loud and -quiet ones corresponds to respectively, the standard and hybrid RX sources in our classification), and investigate the distribution of radio spectral indices within each subsample. They found that the radio-quiet subsample systematically has lower spectral index α (≈ −0.2) compared to the radio-loud subsample (α ≈ 0.2) (see also Brocksopp et al. 2013 for a hint of such difference). However, such interpretation is inconsistent with our data, where in a single system (belongs to the radio-quiet subsample, according to the RX correlation) α is observed to vary between ∼ −1 (optically thin) and ∼ 0 (optically thick).
All the above scenarios are driven by observations. There is one driven by accretion theory, i.e. based on the radiative efficiency of hot accretion flow Coriat et al. 2011 , for the p ≈ 1.3 branch only see also Meyer-Hofmeister & Meyer 2014; Cao et al. 2014; Qiao & Liu 2015) . One advantage of this interpretation is that it is based on the truncated accretion-jet model (Esin et al. 1997; Yuan & Narayan 2014) , which has been successfully applied to the hard state of BHBs. In this model, the synchrotron radio emission from a jet follows L R ∝Ṁ ∼1.4 jet (Heinz & Sunyaev 2003) , whereṀ jet the mass loss rate into the jet. If the X-ray emission from hot accretion flow scales with mass accretion rateṀ as L X ∝Ṁ k (parameter k characters the radiative efficiency in X-rays) andṀ jet ∝Ṁ , we will have a simply correlation between the radio and X-ray luminosities, i.e. L R ∝ L ∼1.4/k X (Heinz & Sunyaev 2003; Merloni et al. 2003) . In this picture, different slope in RX correlation is due to the difference in k but not the jet physics, i.e. standard one has k ≈ 2.2, flat p ∼ 0 one has k 1, and p ≈ 1.3 has k ≈ 1. Interestingly, such change in k is indeed observed in the hot accretion flow at different accretion modes (and different accretion ratesṀ , Xie & Yuan 2012). WhenṀ is low, the hot accretion flow is radiatively inefficient, with k 2 − 3 (Esin et al. 1997; Merloni et al. 2003) . When theṀ is moderately high, the optical depth becomes high. Consequently due to strong Compton scattering processes the radiative cooling becomes more and more efficient. In this case we will then have k 5-7 (Xie & Yuan 2012 . At even higher accretion rate, numerous cold clumps may form because of the thermal instability. These clumps are coupled with the residual hot gas, and the accretion flow becomes two-phase (Yuan 2003; Wu et al. 2016) . Simplified radiation calculations of the two-phase accretion flow suggest that k ≈ 1 (Xie & Yuan 2012) . We note that the change in accretion mode will also result in a change in the X-ray spectral properties, which is indeed observed in BHBs and AGNs (see e.g., Yang et al. 2015; Li 2019 and references therein).
Disk-Jet Coupling During the Mini-Outbursts
So far the disk-jet coupling during the mini-outbursts has been investigated only in two BH transients: one is GRS 1739-278 in this work, the other is MAXI J1535-571 in Parikh et al. (2019) . In both systems, the peak luminosities and durations of these mini-outbursts are at least one order of magnitude smaller than those of the main outburst, but still have state transitions at such low luminosities (Yan & Yu 2017b; Parikh et al. 2019) . Besides, the hard-to-soft state transition luminosity and the peak luminosity follows the same correlation that is established in the main outbursts of BHBs, implying that there is no intrinsic physical difference among these two types of outbursts (Yan & Yu 2017b) .
For the radio emission (represents the jet) in those short mini-outbursts, we note that it is quite similar to that in main outbursts, i.e. in the hard state we observe an optically thick radio emission, which will be quenched during the hard-tosoft state transition. One key difference between GRS 1739-278 of this work and MAXI J1535-571 of Parikh et al. (2019) is RX correlation in the hard state of mini-outbursts. The former follows a flat p ≈ 0.16 correlation (cf. Equation (1), while the latter follows the standard p ≈ 0.6 correlation (Parikh et al. 2019) , although both suffer large scatters.
